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Lab. Project 930-43
Technical Memorandum No. 9

Ref : (a) NASL Contract N00140-67-C-0107 of 17 Oct 1967
(b) NASL Program Sunm~~ry, Task No. 8213, Imp roved Protective Coatings

for Sonar Domes, of 1 t.~y 1967
(c) FONECON btwn A. Cizek ( NASL, Code 937) R. Kramer ( NAvsEC, Code 6iOi.cOi )

on 21 Feb 1966
(d) N.Y.U. itr (NASL Contract N00140-67-C-0i07) to A .W. Cizek (NP..SL)

of 3 Aug 1967
(e) N.Y.U. ltr (NA.SL Cont ract N00140-6T-C -0107) to A.W. Cizek (NASL)

of 31 Aug 1967
(f) Lab. Project 9300_14 3, Tech Memo #5, Improved Pro4 ec ’~ ve Coatings for

Sonar Domes of 4 Apr 1966
(g) Lab . Project 9300-143, Progress Report #1, Improved Protective Coatings

for Sonar Domes of 25 ~~r 1966

End : ( i )  Copy of reference (d)
(2) Copy of Reference (e)
(3 )  Table I - Results of Sonic Erosion Test
(4) Photo L-21422, View showing degree of ero8ion of experimenta.~.

sonar dome coating systems

1. The U.S. Naval Applied Science Laboratory is continuing the monitoring of
a contract, reference (a) with New York University, which is currently funded
equally by NAVSEC under Task Area SF 013-13-01, Task 0908, and Task Ares
SF 101-03-17, Task 8213, for the development of’ sonar dome costing systems
which have good erosion resistance, good antifouling properties, and are able
to ren~ 1n adhered when exposed to high level sonic pulses generated by high
power sonar tra nsducers. In a similar study at NASL, as described in
referenc e (b), a high sonic pulse facility was established for screeni ng can-
didate sonar dome costing systems . This study has been termi nated at NASL
on 30 June 1967. On the occasion of reference (c) ,  NASL wa~ requested to
screen selected sonar dome coati ng systems developed by New York Univer sit .y,
under the above cont ra ct in the NASL facility.

2.. This report presents data on three coati ng systems prepared by
— - 

Prof . Kronstein under the above contract and sutini tted under references (d)

/ 
- (e) for screening in the NASL high sonic pulse facility.

) ‘. ‘~ The coating systems submitted for evaluation are described in enclosures
( i )  aM (2) .  The facility and test procedure, described in reference (g,,
used for screening of the coating systems, consists of a test ta nk and a
single SQS-26 sonar tran sducer as the high pulse generator.

14, The results of the teste on the three coating systems a ta ted in
Table 1, with the resulti ng erosion patterns shown in enclosure (14
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Lab. Project 930-43
Technical Memorandum No., 9

5. The results of tests indicate, that although the latest three expe rimental
coating systems submitted by New York University are an inrprovemsnt over the
five systems previously reported in reference ( : ), substantial erosion of the
coati ng systems to the metal base still exists. Thus , the8e coati ngs are not
conside red suitab le for use on sonar domes.

6. In discussing the results of tests with Dr. Kro nstein of New York University ,
he has advised the laborato ry that further improvement will be nude of formula-
tion of the coatings on panels A and C as described in references (d) ari d (e) ,
respectively.
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_______ U.S. NAVAL APPLIED SCIENCE LAB0BAT0~~ Lab. Project 930-43T ~~~~~
. 7 ‘ Technical Memorandum No. 9

Enclosure (i)

_ _ _ _  NEW YORK UNIVERSITY
School of Engineering and Science
UNIV E R S I T Y  HE IGHTS , NEW Y ORK . N Y . 10453

AREA 212 584-0700

Research Division August 3, 1967

Mr. A. W. Ci zek , Code 937
U. S. Naval Applied Science Laboratory
Flushing and Washington Avenues
Brooklyn, N. Y. 11251 Referenc e:Contract N00l40—67—C--0l07.

Dear ~4r. Cizek:

We would appreciate your exposing the t~o following panels in your test
device to guide us in the further develop~ient:

PAN EL A.

Preparation:

1) Sandblasted at the Brooklyn Laboratory.

2) Two coats of 1~ash—prirner ~aL—P—15323B ( formula 117)

3) Several coats of red lead vinyl primer (i~taL~P_ 15929B (for:nula 119)

Thickness of Steps 2) and 3) together 5.5 nil

A.) Several coats of test paint V—4—l52 (Report No. 3, TABLE 12)

Thickness of experimental test paint 17.0 mi~~

Total. coating thickness 22.5 mil

Pain t V—4--152 contain s as elasto mers: chioro sulfona ted polyethylene

styrene—b.i tadiene polymer

polyisoprene

with a small amount of a polyamide resin.

PANEL B. Preparation: 1) Sandblasted at Brooklyn Laboratory.
2) Two coats of ~iash—primer L.LIL—P —15328B (formula 117)
3) Several coats of red lead vinyl primer 241L—P—l5929B (f. 119)

Thickness of Steps 2) and 3) together 5.5 mil
4) Nine coats of test mint V—5-.22

Thickness of this 18.0 nil
Total coating thickness 23.5 nil.

1. 
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New York University Cont~act N00140—67—C—0107. Page ~o. 2School of Engineering and Science
University Heights
New York, N. Y. 10453

Paint V—5—22 has the following composition:

9 parts C~rbonb1cck (MONARCH 74)
22 parts Zinc Oxide XX 601
50 parts 2-.nitropropane
95 pcrts 33~o solution of polyemide resin ( VERSALON 1140), prepared from

Polyamide nesin 31.7
Propylalcohol 19.0

- 
Benzene 44.3

_____ 
__________ Total 95.0

Bal1—~il1ed.

Added to the bailmilled paste:

l3.0grar~is Polyether Urethane Fluid(ADIPRENI L—lO3)
1.5 g. Vaporized and Quenched Sulf’ir (CRYSTEX)
1.5 g. Benzothiazyl Disulfide (Aii~TAX )

192 grams (41% solids)

All coats were brushed on and allowed to air dry. PANEL A was completed about
four w~eks ago; PANEL B about two weeks ago.

We hope that these data give you the necessary details about the preparation
of these panels.

Yours very truly,

~LL~~Max ~Cronst ein
Senior Research Scientist

‘-S
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U.S. NAVAL APPLIED SCIENCE lABORATORY Lab. Project 930-43
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Technical Memorandum No. 9
IY Enclosure (2)

LV  NEW YORK UNIVERS ITY
School of Engineerin g and Science
UNIVERSITY HE I GHTS , BRO NX , N . V .  1045
AREA 212 584-0700

Research Division

.

- August 31, 1967

Mr. A. W. Ci zek
Code 937
Naval Aoplied Science Li boratory Referen ce:Contract  N00 140—67—C—0l-37.
Naval Base
Brooklyn, New York 11251

Dear ::ir. Cizek:

In reference to our telephone conversation we are sending you
a third panel , mL rked ‘1C” .

This panel has a n ew topcoat b~~ed on a polyurethane—polyamide
combination, where the po1~urethane (Adiprene L 167) ha~ a higher
isocyanate content than in our earlier pcnel. There we used an Adiprene L 100
with polyanide. The higher isocyanate content is expected to produce a
higher degree of cross—linkage and greater hardness.

The paint coaposition (V—5—38) consists of:

9 g Carbon Black ~onarch—74
22 g Zinc Oxide XX 601
50 g 2—nitropropane
95 g of a 33% Solution of Polyamide Resin VERSALON—1140 in

_______ 
Benzene and P~’opano1.

After ball—milling are added:

13 g Adiprene L 167
1.5 g Accelerator iltax
1.5 g volatilized and quenched sulfur (Crystex).

The panel coating consists of:
Wash—Primer ~IL—P—15328 B 0.55 rnil
Red Lead Vinyl Primer MIL—P—15929 B 5.00 nil
Six Coats of topcoat V—5—38 12.45 nil

Total. thickness . 18.00 rntl

r’
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In this app lication it is .obeerved that each of the new topcoats produces
an average film thickness of 2 nil.

All coats ~.:ere brushed on and air dried. The panel ha~ been a .~od for 1 week
before mailing it to you.

I

Yours very truly,

Max ~ronstein
Senior Research Scinntist

____________ a.— - •------ -—
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U.S. NAVAL APPLIED SCIENCE LABORATORY

T~B1E 1
TEST P.”,G tl,T~ 3’~ T(J!~TC ~~ ~:n~ ~i~~’~ r- :~ni-~-:

(rs ing “‘~
j
~i. ~iign ‘~oni c ulse - acuity — ‘~ower

:roded %rea, q.
Panel (l)(2) - ~~Y FUTI Test Top Coat Paint
No. Paint Coating System Thicknase 2eriod - aint To r ar~

(Tot al-MI8 ) W)U~’S ~emoved • eta].
2 Coats Wash Primer Fill

A Multiple Coats Red Lead 1~’il9 22.~ o.O6~ 0,0)1
Multiple Coats Exp. Paint V—t~—l~2

23 0.093 O.(Y

2 Coats Wash Primer Fill
B Multiple Coats Red Lead FU9 23.~ O.2~l 0.27

9 Coats Exp 0 i~ain V_~~22
23 O.h3~ O.1~C

2 Coats Wash Primer Fill
C Multiple Coats Red Lead FU9 18.0 0.081

Six Coats Exp. Paint v—~—j8
23 O.ll~ 0.0°

Note: (1) Coat ing systems were prepared and applied by Prof . Max Kron s tein of ~~ . ‘- ‘- 
• • under Contract

12”X12”Xl/8” hot roiled mUd steel plates furnished by ~~~~~

(2) Panel 1o . designaticti and coatin~ system data were supplied by Prof. Vronstein as ~er re ”

—--- .- --.--
~~~~~~
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Lab • ~‘ro3ect 930—h3
Technical Memorand um #9
Enclosure ~3 )

T~~ 1E 1
-
~~~‘T( ;  j~~~~~ rr~ TxT :~ni-•

~~.’TA L COAT i~~ SYSTEMS
~i, :On 1~c nise ~ac~iity — ~ower i.evei ~~~ Voit-Anp~~es Aver a~~ )

:rode d Area, °q. In.
Top coat paint ~emoved

nod ~atht To Pare ~emarka

~emoved etal

o,o6~ 0,0h7
~~~~~ 23 hours , significant erosion to metal base in

3 0.093 O.06~ four irre gular areas in approx. cente r of panel

0.281 0.272
After 23 hours , substantial erosion to metal base in

3 0.li3~ O.I~08 six i.rreg1l~r areas in approx . center of panel

0.081 0.072
After 23 hours, significant erosion to metal base in

U .115 0.096 two irre gular areas in approx • center of nanel

inste in of ~~~~~~~~~~~ under Contract NOO llzO..67—C—Ol07. The coatings were applied to
L.

~ by Pr of . Vr onstein as per re fere nces C d )  ~nd (e ).
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